Characterization of neuroblastoma xenograft in rat flank. I. Growth, interstitial fluid pressure, and interstitial fluid velocity distribution profiles.
The growth, interstitial fluid pressure (IFP) and interstitial fluid velocity (IFV) profiles of a human neuroblastoma propagated in the flank of an immune suppressed rat were characterized. IFP was measured in the tumor center as a function of size, while radial distributions of IFP and IFV were measured in 2-cm tumors. IFP and IFV were measured using the wick-in-needle and clearance of locally generated hydrogen techniques, respectively. These techniques have a high spatial resolution, permit repetitive measurements, and are minimally invasive. We observed that IFP in the neuroblastoma increased as the tumor grew. Furthermore, IFP increased and its IFV decreased from the periphery toward the center of the tumor. Measured IFP and IFV values were compared to theoretical expectations calculated from the Baxter and Jain mathematical model. The predictions were highly correlated to the measured IFP and IFV profiles with the transport impedence parameter alpha 2 = 24.4. From our measurement data and the Baxter-Jain equations, we computed the interstitium hydraulic conductivity for neuroblastoma to be 7.11 x 10(-6) cm2/mm Hg-sec.